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EN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with str i k e through . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

1 . (currently amended) A three-dimensional sensor comprising; 

pattern light projecting meatminit for projecting aLSlit light or aspot light onto the-a 
surface of an object; 

a camera that captures a two-dimensional image of the object; 

m e ans fo r a unit determining a straight line which passes through a measuring point on 
the object and a specific point on said camera from the image of the object captured by said 
camera; 

means fo ra unit causing said camera to capture the slit light or the spot light projected by 
said pattern light projecting meansunit onto the surface of the object,, and determining the 
surface of the object on which said measuring point exists; 

m ea ns^ e r a unit determining the-ajhree-dimensional position of said measuring point 
from the straight line determined by said mea n sunit for determining a straight line and the 
surface determined by said m ea n sunit for determining a-the surface: and 

means fo ra unit calculating an amount of rotation of the object around said measuring 
point on the-aplane including said surface of the object by comparing tbe-a_shape of the image 
of the entire object or part of the object captured by said camera with a prepared reference 
shape of the entire object or part of the object, 

2. (currently amended) A three-dimensional visual sensor which performs athree- 
dimensional measurement of an object, comprising: 

^two-dimensional information acquiring^Beafis unit ; 
ajhree-dimensional information acquiring meansunit: and 
anjnformation combining meaesunit, wherein; 

said two-dimensional information acquiring means unit determines the-a^position of a 
measuring point of said object on a two-dimensional image including said object captured by a 
camera, compares a reference image including a characteristic area of the object with the-an 
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image of said characteristic area in said two-dimensional image and determines parameter 
values that describe a transformation expressing geometrical deformation with respect to said 
reference image provided by mapping using said camera, 

said three-dimensional information acquiring meansunit receives tbe-ajeflected light of 
the-ajight projected by the-projecting meansunit onto said object by m e ans unit of the-light 
receiving mean sunit to acquire three-dimensional information on the-an inclination of the-a 
surface on which said measuring point of said object exists and/or adistance from said camera 
to the surface, and 

said information combining meansunit combines the-information acquired by said two- 
dimensional information acquiring meansunit and the-information acquired by said three- 
dimensional information acquiring means unit based on the-calibration information of said 
camera and generates new three-dimensional information, 

3. (currently amended) The three-dimensional visual sensor according to claim 2, 
wherein said reflected light is received at th e sam e c a m e ra aposition of the light receiving unit 
which is the same as the cam e ra apposition of the camera at which said two-dimensional image 
is captured. 

4. (original) The three-dimensional visual sensor according to claim 2, wherein said 
camera also serves as said light receiving meansunit 

5. (currently amended) The three-dimensional visual sensor according to claim 4, 
wherein said camera is mounted in a robot and captures said two-dimensional information and 
said three-dimensional information at the-asame robot position, and the three dimensional 
visual sensor further comprises transforming m e ans unit for transforming the new three- 
dimensional information acquired from generated by said information combining m e ans unit into 
information expressed on th e in a coordinate system of said robot. 

6. {currently amended) The three-dimensional visual sensor according to claim 5, 
wherein said transforming meansunit acquires position information of said robot from said robot 
and tr a nsforms th e result obta i n ed by s ai d -i n f ormat i on combin i ng m e ans i nto on e e xpr e ssed on 
th e coord i nat e syst e m on sai d r o bot 

7. (currently amended) The three-dimensional visual sensor according to claim 5, 
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wherein said transforming tneans unit is provided on said robot and the r esylt- ob t a i n e d -new 
three-dimensional information generated by said information combining mea ns unit is transferred 
to said robot. 

8. (original) The three-dimensional visual sensor according to claim 2, wherein said 
information combining means unit comprises: 

means for determining, in the three-dimensional space, a straight line which passes 
through the measuring point on said object and a specific point on said camera; and 

means for determining, based on information on said straight line and the surface on 
which the measuring point on said object exists, an intersection between said surface and said 
straight line. 

9. (currently amended) A three-dimensional visual sensor which performs three- 
dimensional measurement of an object, comprising: 

ajwo-dimensiona! information acquiring means unit that determines a position of a 
measuring point of said object on a two-dimensionai image including said object captured by a 
camera, compares a reference image including a characteristic area of said object with an 
image of said characteristic area in said two-dimensional image, and determines parameter 
values that describe a transformation expressing geometrical deformation with respect to said 
reference image provided by mapping using said camera : 

ajhree-dimensiona! information acquiring means unit that receives a reflected light of a 
light projected bv projecting unit onto said object, by unit of light receiving unit, to acguire three- 
dimensional information on an inclination of a first surface which has a certain positional 
relationship with said measuring point on said object and/or a distance from said camera to the 
surface ;-afl€t 

anjnformation combining m e ans unit 

wh e r ei n sa i d two dimensional information acquir i ng means d e t e rmin e s th e pos i tion of a 
measuring point of said obj e ct on a two - dimensional i mage including said obj e ct captur e d by a 
e a m era rcomp a r e s a refer e nc e imag e i ncluding a charact e ristic ar e a of said obj e ct with th e 
I fflage - o f " Sajd- ch af acteristic area in said two-dimensional i mage and det e rmines parameter 
v al ues-fe a t d e scrib e a transformation e xpr e ssing g e om e trical d e form a tion with r e sp e ct to said 
r e f e re n c e-i mage provided by mapping using said cam e ra, 

sa i d three d i mensional information acquir i ng m e ans r e c e iv e s t he refl e c t e d light of the 
light project e d by th e proj e cting m e ans ont o s ai d objeGt by means-of 4he light recei ving me a n s to 
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a c q i are t h fee d i mensiona l information on th e i nclination of th e f i rst surfac e which has a certain 
po s i tional relationship with said m e asuring point on said -o bject and/or d i stance from sa i d 
camera4o - tho surface, and 

said inform at i on comb i ning means that combines the-information acquired by said two- 
dimensional information acquiring m e ans unit and the three-dimensional information acquired by 
said three-dimensional information acquiring m e ans unit based on tbe-caiibration information of 
said camera,, and generates new three-dimensional information-a nd furth e r comprises:: 

meaftsa unit for determining a straight line in a three-dimensional space which passes 
through the measuring point on said object and a specific point on said camera; 

me a ns a unit for determining, from the information on said first surface, information on a 
virtual second surface which has a certain positional relationship with said first surface and 
passes through the measuring point on said object; and 

m e ans a unit for determining an intersection between said straight line and said second 
surface. 

10. (currently amended) The three-dimensional visual sensor according to claim 9, 
wherein said reflected light is received at th e sam e camera a position of the light receiving unit 
which is the same as the camera a_position of the camera at which said two-dimensional image 
is captured, 

11 (original) The three-dimensional visual sensor according to claim 9, wherein said 
camera also serves as said light receiving m e an sunit 

12. (currently amended) The three-dimensional visual sensor according to claim 1 0, 
wherein said camera is mounted on a robot and captures said two-dimensional information and 
said three-dimensional information at the-asame robot position^ and the three-dimensional 
visual sensor f urther comprises transforming m ea ns unit for transforming the new three- 
dimensional information acqu i r e d from generated by said information combining m e ans unit into 
information expressed en4he- in a coordinate system of said robot, 

1 3, (currently amended) The three-dimensional visual sensor according to claim 1 2, 
wherein said transforming m e ans unit acquires position information of said robot from said robot 
ond transforms th e r e sult obtained by said informatio n combin i ng means i nt o on e e xp resse d on 
the coord i nat e syst e m on said robot . 
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14. (currently amended) The three-dimensional visual sensor according to claim 12, 
wherein said transforming m e ans unit is provided on said robot and the resu &new three- 
dimensional information e fetaified- qenerated by said information combining meansunit is 
transferred to said robot. 

1 5. (previously presented) The three-dimensional visual sensor according to claim 2 , 
wherein said transformation is an affine transformation. 

16. (previously presented) The three-dimensional visual sensor according to claim 2 , 
wherein said transformation is a perspective transformation. 

17. (previously presented) The three-dimensional visual sensor according to claim 9 , 
wherein said transformation is an affine transformation. 

18. (previously presented) The three-dimensional visual sensor according to claim 9 f 
wherein said transformation is a perspective transformation. 
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